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1
SYSTEMS AND METHODS FOR EXERCISING
MUSCLES THAT MOVE THE THIGH

BRIEF DESCRIPTION OF THE DRAWING

Embodiments of the present invention will be described
with reference to the drawing, wherein like designations
denote like elements, the terms left and right are from the
perspective of a user standing behind the system, and:

FIG. 1 is a functional block diagram of a system for exer-
cising muscles that move the thigh according to various
aspects of the present invention;

FIG. 2 is a functional block diagram of an implementation
of the system of FIG. 1;

FIG. 3 is a perspective plan view of an implementation of
the system of FIG. 2 involving a conventional walker;

FIG. 4 is a plan view of an exerciser for use in an alternate
implementation of the system of FIG. 2 involving a conven-
tional walker; and

FIG. 5 is a cross section of a cordon for use with the
systems of FIGS. 3 and 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Some decline in gait function can occur with deterioration
or injury affecting the muscles that move the thigh in human
subjects. These muscles contribute to healthy gait function
by, for example, lifting the leg in a pivot at the hip. Lifting the
leg in this way is fundamental to climbing stairs, walking
uphill, and to a lesser extent, walking on a level surface. If
thigh movement capability in one leg is less than normal,
human subjects may drag that leg. If thigh movement capa-
bility in both legs is less than normal, human subjects may be
unable to walk.

Muscle exercise contributes to increasing strength and
range of motion. For these increases in thigh movement, an
exercise can be performed from an initial position where the
subject is standing on a floor. The exercise involves lifting the
thigh (allowing the knee to bend, and raising the foot off of the
floor) and, with the foot against a source of resistance, forcing
the thigh to return to its original position (returning the foot to
the floor) against the resistance. This exercise contributes to
improved gait function by positively affecting the muscles
that move the thigh.

There are four groups of muscles that move the thigh: the
gluteal muscles, the lateral rotators, the adductors, and iliop-
soas muscle. The gluteal muscles cover the lateral surfaces of
the ilia. The gluteus maximus muscle is the largest and most
posterior of the gluteal muscles. Its origin includes parts of
the ilium; the sacrum, coccyx, and associated ligaments; and
the lumbodorsal fascia. Acting alone, this massive muscle
produces extension and lateral rotation at the hip joint. The
gluteus maximus shares an insertion with the tensor fasciae
latae muscle, which originates on the iliac crest and the ante-
rior superior iliac spine. Together these muscles pull on the
iliotibial tract, a band of collagen fibers that extends along the
lateral surface of the thigh and inserts on the tibia. This tract
provides a lateral brace for the knee that becomes particularly
important when you balance on one foot. The gluteus medius
and gluteus minimus muscles originate anterior to the origin
of the gluteus maximus muscle and insert on the greater
trochanter of the femur. The anterior gluteal line on the lateral
surface of the ilium marks the boundary between these
muscles.
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The lateral rotators originate at or inferior to the horizontal
axis of the acetabulum. There are six lateral rotator muscles in
all, of which the piriformis muscle and the obturator muscles
are dominant.

The adductors originate inferior to the horizontal axis of
the acetabulum. This muscle group includes the adductor
magnus, adductor brevis, adductor longus, pectineus, and
gracilis muscles. All but the adductor magnus originate both
anterior and inferior to the joint, so they perform hip flexion as
well as adduction. The adductor magnus muscle can produce
either adduction and flexion or adduction and extension,
depending on the region stimulated. The adductor magnus
muscle may also produce medial or lateral rotation at the hip.
The other muscles produce medial rotation. These muscles
insert on low ridges along the posterior surface of the femur.

Two muscles are powertul hip flexors and are often referred
to collectively as the iliopsoas muscle: the psoas major
muscle and the iliacus muscle. The medial surface of the
pelvis is dominated by this pair of muscles. The large psoas
major muscle originates alongside the inferior thoracic and
lumbar vertebrae, and its insertion lies on the lesser trochanter
of'the femur. Before reaching this insertion, its tendon merges
with that of the iliacus muscle, which nestles within the iliac
fossa.

Performance of the exercise discussed above not only
improves muscle strength and range of motion in all of the
muscles that move the thigh being lifted, but also improves
balance. As the foot is lifted from the floor, the muscles of the
opposite leg are called into action to remain standing. If the
subject has access to supports to be grasped with the hands,
then the musculature of the arms and upper body are called
into action as well.

A system for exercising muscles that move the thigh
according to various aspects of the present invention provides
a source of resistance, suitably positioned, for the subject
(also called the user of the system or simply user) to use when
forcing the thigh to return to its original standing position
(returning the foot to the floor). Such a system may include a
base, an exerciser, and an upward motion limiter. The exer-
ciser may include a position adjuster and a compliant surface.
The compliant surface may include an elastic support and a
foot receiver. The upward motion limiter may be mechani-
cally coupled to any part of the exerciser to protect the user
from unintended, perhaps sudden, release of energy, for
example, from the elastic support.

A base includes any structure that locates an exerciser for
convenient use of the system by the user. A base may provide
areference location for an upward motion limiter. A base may
provide mass to reduce movement of the base while the sys-
tem is in use. A base may have additional functions unrelated
to the exerciser (e.g., serve as an appliance, an aid to move-
ment, a source of stability for the user). A base may be part of
an immovable structure (e.g., a wall, a door frame). A base
may be portable, collapsible, and/or relatively light weight to
facilitate movement of the system to a suitable location for
exercise and/or to facilitate other functions of the base.

An exerciser includes any source of resistance located and
used relative to a base. An exerciser may provide an initial
position for initial location of a user’s foot at the beginning of
use of the system. An exerciser may provide resistance in a
manner linear with motion of the thigh. An exerciser may
provide resistance in a manner that is nonlinear with motion
of the thigh. An exerciser may be subject to upward motion
limiting.

An upward motion limiter includes any structure that
inhibits upward motion of any portion of an exerciser.
Upward motion is defined with reference to a user in standing
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position before exercise begins. Without limited upward
motion, a portion of an exerciser may move above and beyond
an initial position of the exerciser to an extent unexpected by
the user. By limiting upward motion, a possibility is reduced
of injury to the user or to others near the system.

A position adjuster includes any structure that sets and/or
adjusts an initial position of a compliant surface before exer-
cise begins. A variety of initial positions can accommodate
variations between users in height, flexibility, ability to lift the
thigh, balancing capability, and coordination. While assis-
tance from another person (e.g., coach, trainer, physical
therapist, nurse) may be sufficient for the user to attain a
factory-defined initial position, the system’s ability to set
and/or adjust an initial position provides a larger market and
greater utility for the system.

A compliant surface includes any surface positioned by a
position adjuster and onto which a user places a foot for repeat
performance of the exercise discussed above. A compliant
surface may facilitate movement of at least a portion of the
surface to a maximum downward position. A compliant sur-
face may return to an initial position for repeating the perfor-
mance of the exercise. A compliant surface may return to a
position different from the initial position for repeating the
performance of many cycles of the exercise. A compliant
surface may provide resistance, as discussed above, against
the user’s downward force applied by the user’s foot against
the compliant surface. Movement of a compliant surface may
be limited by an upward motion limiter.

An elastic support includes any material or assembly for
coupling a position adjuster to a foot receiver to position
and/or support the foot receiver. An elastic support may lift
the thigh during a latter portion of the exercise. An elastic
support may return a portion of the compliant surface to an
initial position. The form of material may be any conventional
form (e.g., sheet, foam, tubing, wound spring) that exhibits
elasticity and/or resilience. The manner of operation of mate-
rial or assembly (e.g., band, spring) may be any conventional
manner (e.g., elongation, compression, rotation).

An elastic support may absorb and/or dissipate energy so
that the user must provide energy (perform mechanical work)
to accomplish the exercise. For example, an elastic support
may include a dashpot, a shock absorber, a cylinder of com-
pressible gas such as air, a liquid or gas forced through an
orifice, electromagnetic technology for converting work to
heat or light, and/or hydraulic technology for converting work
to linear or rotational momentum.

A foot receiver accepts the user’s foot. A foot receiver may
protect the foot from injury (e.g., blunt impact, twist, awk-
ward provision of force, limit upward motion of the foot). A
foot receiver may inhibit motion of the foot during exercise
(e.g., slippage, bounce). A foot receiver may accept either a
right foot or a left foot in a universal receiver or in custom
receivers adapted for the shape and mechanical differences
between left and right feet.

Systems, according to various aspects of the present inven-
tion, including systems 100, 200, and 300 of FIGS. 14,
comprise the functions discussed above arranged for coop-
eration. System 100 includes base 102, exerciser 104 and
upward motion limiter 114. Base 102 may rest against an
immovable surface such as the ground, a floor, a wall, or a
massive object such as a vehicle or ship. Base 102 preforms
the functions of a base discussed above. Generally, base 102
supports exerciser 104 at a suitable distance away from the
immovable surface.

Exerciser 104 is mechanically coupled to base 102. The
coupling allows a portion of the exerciser to move in response
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4

to the user performing the exercise discussed above. Move-
ment is with respect to base 102.

Upward motion limiter 114 is mechanically coupled to
base 102 directly or by means of a portion of exerciser 104.
Upward motion limiter 114 inhibits the upward extent of
motion of exerciser 104. Upward motion limiter 114 may
resist upward motion of exerciser 104 in any conventional
manner such as abutting a portion of exerciser 104, applying
a restraint to exerciser 104, and/or providing a return force to
return exerciser 104 to a position lower than an upward limit
position. Upward motion limiter 114 performs the functions
of'an upward motion limiter discussed above. Upward motion
limiter 114 may be integral to base 102.

Exerciser 104 includes position adjuster 106 and compliant
surface 108 as an assembly or as an integral unit. Exerciser
104 performs the functions of an exerciser as discussed
above.

Position adjuster 106 mechanically couples exerciser 104
to base 102. Position adjuster 106 mechanically couples com-
pliant surface 108 to base 102. Operation by the user of
position adjuster 106 sets an initial position of compliant
surface 108 with respect to base 102. Generally, operation of
the position adjuster is completed before exercise begins.
However, exercising may be interrupted to set a new initial
position. Initial position may be relative to a surface on which
the user is standing. For example, the initial height of com-
pliant surface 108 may be increased after a first set of exer-
cising and before a second set of exercising. The increased
height may be suitable after the user has warmed up at a lower
height. Position adjuster 106 performs the functions of a
position adjuster as discussed above.

Compliant surface 108 is supported (e.g., suspended) by
position adjuster 106. During one repetition (e.g., cycle) of
exercise, compliant surface 108 may change position with
respect to a surface on which the user is standing and then
return to the initial position. During a cycle, compliant sur-
face 108 may change shape in one or more dimensions and
then return to its original shape. While the operative feature of
compliant surface 108 is a surface in contact with the user
during exercising, compliant surface 108 may further include
any conventional structures for providing resistance, provid-
ing support to the user, and/or requiring mechanical work by
the user. Compliant surface 108 performs the functions of a
compliant surface as discussed above.

Elastic support 110 couples compliant surface 108 to posi-
tion adjuster 106. Elasticity provides resistance against the
user. Elasticity returns compliant surface 108 to the initial
position at the end of each cycle. Elastic resistance, or return
force, may be a maximum at a position of foot receiver 112
closest to a surface on which the user is standing. Elastic
support performs the functions of an elastic support as dis-
cussed above.

Foot receiver 112 abuts the user’s foot during exercising.
Foot receiver 112 and elastic support 110 may be separate or
integrated as a unit. Foot receiver 112 may be formed to
suitably receive the user’s foot naked, wearing a sock, or
wearing any conventional footwear. Foot receiver 112 may
include a set of surfaces each being appropriate for receiving
the user’s foot in a different condition or variously clothed.
For example, foot receiver 112 may have ridges and/or be
porous to drain a naked foot that is wet from swimming or
bathing. Foot receiver 112 performs the functions of a foot
receiver as discussed above.

System 100 may be implemented as a portable, floor-
standing unit. For example, system 200 of FIG. 2 provides the
functions and includes the structures as discussed above for a
system for exercising muscles that move the thigh. System
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200 includes floor-standing base 202, exerciser 204, and
upward motion limiter 214. Base 202 provides stability to the
user during and after exercise by providing structure onto
which the user may place a portion of the user’s weight. By
placing weight onto base 202, the user may maintain balance,
maintain suitable range of motion with respect to exerciser
204, and/or rest between cycles of exercise. Base 202 may be
symmetric, having similar or identical structures. For
example, base 202 may include a left structure or left side and
a right structure or right side with respect to a central vertical
plane. Symmetry facilitates use of system 200 by the left leg
or the right leg of the user.

Exerciser 204 performs the functions discussed above with
reference to an exerciser and to exerciser 104. In the imple-
mentation in system 200, exerciser 204 includes left position
adjuster 206, right position adjuster 207, and compliant sur-
face 208. Left and right position adjusters have identical
functions. Left position adjuster 206 couples compliant sur-
face 208 to a left structure or a left side of base 202. Right
position adjuster 207 couples compliant surface 208 to a right
structure or a right side of base 202. Left and right position
adjusters 206 and 207 perform the functions of a position
adjuster as discussed above with reference to a position
adjuster and position adjuster 106. By dividing the position
adjusting function in two, alternate materials may be used due
to the division and distribution of force needed to support a
compliant surface in system 200.

Upward motion limiter 214 restricts the upward motion of
compliant surface 208.

Compliant surface 208 includes left elastic support 210,
right elastic support 211, and hammock 212. Left and right
elastic supports 210 and 211 suspend hammock 212, being
mechanically coupled to hammock 212 at opposing ends or
edges of hammock 212. By dividing the elastic support func-
tion in two, alternate materials may be used due to the division
and distribution of force needed to suspend hammock 212 in
system 200.

Hammock 212 performs the functions of a foot receiver
and foot receiver 112 as discussed above. Hammock 212
includes a first surface and a second surface which may be
similar or different. Surfaces of hammock 212 may be
arranged so that one surface faces upward to abut the user’s
foot. The user may select which surface is suitable for exer-
cising. In one implementation, the first surface is adapted to
abut the sole ofa shoe worn by the user and the second surface
is adapted to abut the user’s naked foot. Conventional tech-
nologies for preventing slippage, preventing wear, and pro-
viding adequate support on either or both surfaces may be
used. For example, hammock 212 may include strips of solid
material that interlock when force is applied perpendicular to
the first surface (accommodating a shoe) and do not interlock
when force is applied perpendicular to the second surface (the
reverse surface wraps about a naked foot).

In an implementation where elastic support is provided by
separable structure, the user may select and install a desired
elastic support for example to exercise against a preferred
resistance. In system 200, left elastic support 210 and right
elastic support 211 may provide identical resistance to main-
tain symmetric operation of system 200 and to urge hammock
212 and the user’s foot to follow a generally vertical cycle
during exercising.

By installing a left elastic support 210 that differs in elas-
ticity from an installed right elastic support, an asymmetric
exercise may be accomplished. System 200 may accommo-
date vertical exercise cycles where the user provides only a
vertical force. System 200 may accommodate other exercise
cycles where the user provides, in addition to vertical force,
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horizontal force. The horizontal force may be applied at any
height or through any range of heights relative to the surface
on which the user is standing.

Compliant surface 208 resists movement of the user’s foot
in any generally downward direction. Movement may include
vertical and horizontal vectors. Consequently, compliant sur-
face 208 may exert resistance with vertical and horizontal
vectors. Vertical and horizontal vectors may be symmetric or
asymmetric as discussed above with reference to elasticity of
left elastic support 210 and right elastic support 211 and/or to
exercise more or less different muscles that move the thigh.

System 200 may be implemented in a form resembling a
conventional walker. For example, system 300 of FIG. 3
includes conventional walker 380, supported on floor 382.
System 300 further includes subsystem 320 removably
installed on walker 380. Subsystem 320 may be provided as
an aftermarket accessory to a conventional walker. Sub-
system 320 may be user-installed without tools.

Walker 380 serves as a base and integral upward motion
limiter as discussed above. Walker 380 is a rigid assembly of
members joined by conventional technology (e.g., welded,
cast, fixed together with adhesive) and includes front upper
bar 301, front lower bar 302, left side 303, right side 304. Each
side includes a unitary member that serves as a front leg, a rear
leg, and a handle 309, 310 therebetween. Each leg includes a
terminal 305-308. Left side 303 further includes upper brace
311 and lower brace 313 as structural members. Right side
304 further includes upper brace 312 and lower brace 314 as
structural members. Left side 303 and right side 304 are
symmetric, having identical dimensions so that terminals
305-308 are in a horizontal plane that matches a horizontal
plane of floor 382. Consequently, the height of upper brace
311 matches the height of upper brace 312 relative to floor
382; and the height of lower brace 313 matches the height of
lower brace 314 relative to floor 382. As a result, subsystem
320 is supported on walker 380 symmetrically about a verti-
cal plane, perpendicular to floor 382, passing through central
point 350, and bisecting front upper bar 301.

Subsystem 320 is an implementation of an exerciser as
discussed above with reference to exerciser 204. In this
implementation, subsystem 320 includes left panel 321, right
panel 322, rings 327-330, bands 331-334, and hammock 345.

A panel preforms the functions of a position adjuster as
discussed above. Left panel 321 is identical in dimensions
and relation to upper brace 311 to right panel 322 and upper
brace 312. Panels 321-322 may be made of industrial fabric or
sheet for retention of dimensions under strain. Any conven-
tional fabric may be used including woven mesh industrial
textile comprising fibers of nylon, polypropylene, polyester,
polyamide, polyethylene, aramids, and/or thermoplastics.
Sheet may include any materials listed above and further
include fibers for dimensional stability. Panels 321-322 are
perforated for accepting rings and bands. Perforations may be
reinforced, for example with grommets.

A portion of each panel 321-322 is wrapped over an upper
brace 311-312 to establish a length of the panel extending
downward from the upper brace toward a lower brace 313-
314. When a suitable length is established, rings are passed
through perforations to fix the length. Due to wrapping, a first
edge 324 of a mounting end of right panel 322 is fixed a first
distance from a second edge 326 of a supporting end of right
panel 322; and a first edge (not shown) of a mounting end of
left panel 321 is fixed a second distance from a second edge
325 of a supporting end of left panel 321.

Rings 327-330 maintain the first distance and the second
distance as discussed above. Rings open and close without
tools. Rings and perforations may be replaced with quarter
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turn fastener components that are fixed (e.g., bound, riveted,
adhered, swaged) to each panel such as twist-lock Common
Sense® fasteners marketed by Scovill Fasteners, Inc. Rings
and perforations may be replaced with hook and loop material
that is fixed (e.g., sewn, adhered) to each panel such as Vel-
cro® strips marketed by Velcro Industries, B.V. Rings, fas-
teners, and/or hook and loop material may be located along
the vertical edges and/or along a central axis of each panel
321-322.

Assuming identical dimensions of panels 321-322, for
symmetrically locating and positioning hammock 345, the
first distance and second distance discussed above are sub-
stantially equal. According to various aspects of the present
invention, panels 321-322 facilitate positioning hammock
345 (e.g., central point 350) a desired height above floor 382
in a manner that is substantially independent of the resistance
provided by bands 331-334.

The first distance and the second distance may differ to
accommodate a variety of bands, a variety of initial positions
of hammock 345, and/or a variety of exercises for different
muscles that move the thigh.

Each panel 321-322, at its supporting end mechanically
couples to one or more bands (two shown for each panel for
clarity of the drawing) at the band’s respective panel end. A
user may attach one or more bands to each panel for a desired
exercise. Bands of different length coupled to the same panel
facilitate nonlinear resistance as a function of height of cen-
tral point 350 of hammock 345 from floor 382. Coupling may
be implemented with reinforced perforations suitable for
retaining panel ends. Coupling may be implemented with
fabric (e.g., a hook and loop strip) to reduce the risk of injury
to the user should a coupling fail during exercise.

Each band 331-334 performs the functions of an elastic
support as discussed above. Each band contributes to support-
ing hammock 345. Bands may be identical in length, con-
struction, and resistance. Bands may vary in resistance with
identical length (e.g., variation of elastic materials, variation
of tubing wall thickness, variation of solid diameter and/or
cross sectional shape). Bands 331-334 may exhibit an elastic
property substantially via lengthwise elongation. Bands 331-
334 may be formed of natural or synthetic elastomeric mate-
rial of homogeneous, fused, blended, or combined constitu-
tion (e.g., rubber, elastomers, one or more elastic polymers,
latex, polyvinyl, polyisoprene, elastoesters). Bands 331-334
may be formed of a carrier material and fibers integrated, as a
core, and/or as a covering. Fibers may be woven, co-linear,
and/or wound.

Eachband may include a mechanical fastener at each of the
two ends of the band. Mechanical fasteners may be integral
(e.g., molded, cured) to the band. Mechanical fasteners may
be joined as a terminal of each band’s end. Conventional
mechanical fasteners may be used (e.g., hooks, hooks with
closures, rings, spirals, tees, resilient cones, resilient knobs,
snaps, ties). A band may be terminated with a loop (e.g.,
integral, comprising fibers of a core or a cover) for attaching
to a perforation of a panel or hammock using a knot (e.g., a
larks head). Each perforation of a panel is reinforced with a
circular or oval grommet and accepts a hook terminal of a
band 331-334. Ovals may be oriented on a diagonal to inhibit
unintended release of the mechanical coupling. Perforations
may be omitted and any conventional mechanical coupling
may be used instead.

Lower braces 313-314 guide bands 331-334 toward ham-
mock 345 for several purposes. A lower brace abuts a band to
increase the length between the supporting end (325) of a
panel (321) and hammock 345. A lower brace abuts a band to
limit upward motion of the band and/or the hammock. In
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system 300, upward motion is limited by cooperation of the
lower brace and the band. For example, upward motion of
central point 350 will eventually stretch each band 331-334 so
that elastic resistance of each band decelerates and stops
upward motion.

In an extreme case, for instance, the user’s foot may slip off
ofhammock 345 when hammock 345 is near or touching floor
382, with bands 331-334 at a maximum extended length. A
maximum elastic return force may propel hammock 345 and
bands 331-334 toward the user’s face. Lower braces 313-314
in cooperation with bands 331-334 limit the upward motion
ot hammock 345 to reduce the possibility that hammock 345
can touch the user’s face with sufficient blunt impact to cause
injury.

A hammock performs the functions of a foot receiver as
discussed above. Hammock 345 includes perforations 346-
349 for mechanically coupling bands 331-334 to hammock
345. Each perforation 346-349 is reinforced with a circular or
oval grommet and accepts a hook terminal of a band 331-334.
Ovals may be oriented on a diagonal to inhibit unintended
release of the mechanical coupling. Perforations may be
omitted and any conventional mechanical coupling may be
used instead, for example, of the type discussed above for
coupling a band to a panel. Hammock 345 may be formed of
any industrial textile or sheet, for example, of the type dis-
cussed above for a panel. Hammock 345 may have substan-
tially fixed dimensions.

In another implementation, hammock 345 is somewhat
elastic and performs some of the functions of an elastic sup-
port as discussed above.

A subsystem 320 may comprise a kit of components, for
example, including panels 321-322, rings 327-330, bands
331-334, and a hammock 345 as discussed above. In another
implementation, a subsystem may comprise an assembly. For
example, subsystem 400 of FIG. 4 may be used in system 300,
replacing subsystem 320. Subsystem 400 is an assembly
comprising left panel portion 402, joined to elastic receiver
portion 403, joined to right panel portion 404. Joining at
junction 432 between portions 402-403 and at junction 434
between portions 403-404 may be accomplished with any
conventional fabric joining technology (e.g., sewn, adhered,
bonded, fused). Portions 402 and 404 are formed of substan-
tially inelastic material (as discussed above with reference to
panel 321), while portion 403 is formed of substantially elas-
tic material (as discussed above with reference to band 331
and/or hammock 345).

In operation, portion 402 (404) serves as a position adjuster
as discussed above. Each portion 402 (404) wraps around an
upper brace 311 (312) for instance about an axis 406 (408).
Mechanical coupling component 420 (421) is fastened by the
user to any of a series of mating coupling components 422
(423). Portion 404 is used in an analogous manner. Together
portions 402 and 404 establish an initial position of central
point 440 at a suitable height from surface 382.

Elastic receiver portion 403 performs the functions of elas-
tic supports and a foot receiver, as discussed above. Elastic
receiver portion 403 passes under lower braces 313-314 to be
subject to upward motion limiting as discussed above.

In an implementation of subsystem 400, adjustment of
position by operation of portions 402 and 404 may affect both
the position of central point 440 and the resistance provided
by elastic receiver portion 403. For instance, portion 403 may
be stretched from a relaxed position to establish an initial
position before exercise begins.

To avoid difficulty in establishing a suitable initial position
and a suitable resistance, more than one subassembly 400
may be simultaneously installed on walker 301. For instance,
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two subassemblies of different dimensions may be used to
introduce resistance that is a nonlinear function of distance of
central point 440 from floor 382.

To reduce the risk of injury to a person attempting to sit on
an exerciser, a cordon may be suspended over the exerciser.
Operation of exerciser 320 or 400 may require installation of
a cordon. For example, cordon 500 of FIG. 5 includes termi-
nals 506 and 510 at opposite ends of cord 508. Conventional
materials and technologies may be used to attach suitable
terminals and cord. In operation, terminal 506 may mount to
pair of perforations 362 of FIG. 3 and terminal 510 may
mount to pair of perforations 364. Consequently, cord 508
extends above hammock 345 and serves as notice not to sit on
hammock 345.

In another implementation, twisting about a central axis
(414 of elastic receiver 403) or analogous twisting of ham-
mock 345 may be permissible. Cordon 500 may cooperate
with left panel portion 402 (and analogously portion 404) to
adjust the initial position of central point 440 over surface
382. In such an implementation, mechanical couplings 422
and 423 are omitted. Terminal 506 includes hook 502 and
pivoting closure 504 that fix pair of perforations 462 in align-
ment with a selected pair of perforations of series 466. In an
analogous manner, terminal 510 includes hook 514 and piv-
oting closure 510 that fix the selected operation of right panel
portion 404. In this configuration, hooks 502 and 514 serve as
mechanical couplings that set the adjusted position of central
point 440 and may set the initial resistance provided by elastic
receiver portion 403. Cordon 500 serves as notice not to sit on
exerciser 400. Cordon 500 also serves (by its mass) to inhibit
upward motion of elastic receiver portion 403. Due to cordon
500 serving as mechanical couplings of position adjusters,
subsystem 400 cannot be used without cordon 500.

The foregoing description discusses preferred embodi-
ments of the present invention, which may be changed or
modified without departing from the scope of the present
invention as defined in the claims. As used herein, the term
‘coupled’ is used for explaining cooperation (e.g., electrical
communication, mechanical communication) that may be
direct or indirect (e.g., through intervening mechanical,
through intervening electrical components). As used herein,
the term ‘generally’ is used for explaining a component or
process in an implementation where in other implementations
of the present invention each of the progressively narrower
terms ‘substantially’, ‘primarily’, and ‘exclusively’ is specifi-
cally intended to be disclosed and to apply. These relation-
ships correspond to relative effectiveness of the component or
process such as generally about 50% effective, substantially
about 80% effective, primarily about 95% effective, and
exclusively meaning 100% effective. The term ‘about’ means
a factor of +/-15%. The examples listed in parentheses may
be alternative or combined in any manner. The invention
includes any practical combination of the structures and
methods disclosed. As used in the specification and claims,
the words ‘having’ and ‘including’ in all grammatical variants
are open-ended and synonymous with ‘comprising” and its
grammatical variants. While for the sake of clarity of descrip-
tion several specifics embodiments of the invention have been
described, the scope of the invention is intended to be mea-
sured by the claims as set forth below.

What is claimed is:

1. A kit separately comprising:

a. a first position adjuster;

b. a first elastic support comprising a first fastener adapted

to be fastened to the first position adjuster;

c. a compliant surface comprising a second fastener

adapted to be fastened to the first elastic support;
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d. a second elastic support comprising a third fastener
adapted to be fastened to the compliant surface; and

e. a second position adjuster comprising a fourth fastener
adapted to be fastened to the second elastic support;
wherein

f. the compliant surface, having substantially stable dimen-
sions, is adapted to receive a foot of the user for perform-
ing a standing exercise;

g. the first and second elastic supports are adapted for
repeatedly providing a respective resistance force
against the foot during the standing exercise and to sup-
ply to the first and second position adjusters a respective
reaction force;

h. each position adjuster, having substantially stable
dimensions, respectively comprises in linear sequence a
first portion, a second portion, and a third portion;

. each position adjuster is adapted to contact a respective
brace of a provided walker over more than one quarter of
alength of the respective brace, contact for each particu-
lar position adjuster being established by coupling the
respective first portion of the particular position adjuster
to the respective third portion of the particular position
adjuster after wrapping the respective second portion of
the particular position adjuster around the respective
brace; and

j- at least one of the first and the second position adjusters
is further adapted to couple the first portion of the at least
one position adjuster to a user-selected position on the
third portion of the at least one position adjuster to
configure the walker in a first configuration for perfor-
mance of the standing exercise by the user, and adapted
to be decoupled without tools to configure the walker in
a second configuration for use by the user as a walker;

k. whereby the first and second position adjusters cooper-
ate in the first configuration to set an initial position of
the compliant surface for the standing exercise.

. A kit comprising:

. a first integral unit; and

. a second integral unit, separate from the first integral
unit, wherein

. the first unit comprises a first position adjuster and a first
elastic support, the first elastic support comprising a first
fastener; and

d. the second unit comprises in linear sequence a compliant
surface, a second elastic support, and a second position
adjuster, the compliant surface comprising a second fas-
tener;

. the compliant surface, having substantially stable
dimensions, is adapted to receive a foot of the user for
performing a standing exercise;

f. the first and second elastic supports are adapted for
repeatedly providing a respective resistance force
against the foot during the standing exercise and to sup-
ply to the first and second position adjusters a respective
reaction force;

g. each position adjuster, having substantially stable
dimensions, respectively comprises in linear sequence a
first portion, a second portion, and a third portion;

h. each position adjuster is adapted to contact a respective
brace of a provided walker over more than one quarter of
alength of the respective brace, contact for each particu-
lar position adjuster being established by coupling the
respective first portion of the particular position adjuster
to the respective third portion of the particular position
adjuster after wrapping the respective second portion of
the particular position adjuster around the respective
brace;

—-

SN

o

]



US 9,265,686 B1

11

i. the first fastener and the second fastener are adapted to be
coupled together to configure the walker in a first con-
figuration for performance of the standing exercise by
the user, and adapted to be decoupled without tools to
configure the walker in a second configuration for use by
the user as a walker; and

j. at least one of the first and the second position adjusters
is further adapted to couple the first portion of the at least
one position adjuster to a user-selected position on the
third portion of the at least one position adjuster;

k. whereby the first and second position adjusters cooper-
ate in the first configuration to set an initial position of
the compliant surface for the standing exercise.

3. An apparatus comprising in linear sequence:

a. a first position adjuster;

b. a first elastic support,

c. a compliant surface;

d. a second elastic support; and

e. a second position adjuster; wherein

f. the compliant surface, having substantially stable dimen-
sions, is adapted to receive a foot ofthe user for perform-
ing a standing exercise;

g. the first and second elastic supports are adapted for
repeatedly providing a respective resistance force
against the foot during the standing exercise and to sup-
ply to the first and second position adjusters a respective
reaction force;

h. each position adjuster, having substantially stable
dimensions, respectively comprises in linear sequence a
first portion, a second portion, and a third portion;
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i. each position adjuster is adapted to contact a respective
brace of a provided walker over more than one quarter of
alength of the respective brace, contact for each particu-
lar position adjuster being established by coupling the
respective first portion of the particular position adjuster
to the respective third portion of the particular position
adjuster after wrapping the respective second portion of
the particular position adjuster around the respective
brace; and

j- at least one of the first and the second position adjusters
is further adapted to couple the first portion of the at least
one position adjuster to a user-selected position on the
third portion of the at least one position adjuster to
configure the walker in a first configuration for perfor-
mance of the standing exercise by the user, and adapted
to be decoupled without tools to configure the walker in
a second configuration for use by the user as a walker;

k. whereby the first and second position adjusters cooper-
ate in the first configuration to set an initial position of
the compliant surface for the standing exercise.

4. The apparatus of claim 3 wherein the first position
adjuster, the first elastic support, the compliant surface, the
second elastic support and the second position adjuster are
integrated.

5. The apparatus of claim 3 further comprising a fastener
located in the linear sequence between two consecutive mem-
bers of the linear sequence, wherein the fastener is adapted to
couple the two members to configure the walker in the first
configuration and is adapted to decouple without tools the two
members to configure the walker in the second configuration.
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